Results of temperature gradient and heat flow in Santiam Pass Area, Oregon, Volume 2 by Cox, B.L. et al.
SUITE 201 
(ai51 527.9~76 
CABLE ADDRESS: GEOTHERMEX 
RESULTS OF 
TEMPERATURE GRADIENT 
AND HEAT FLOW 
I N  
SANTIAM PASS AREA, 
OREGON 
VOLUME 11: APPENDIX A & B 
f o r  
SUN ENERGY DEVELOPMENT CO. 
D a l l  as, Texas 
bY 
GeothermEx, Inc.  
Berke ley ,  C a l i f o r n i a  
B i l l i e  L. Cox 
Murray C. Gardner 




This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 

. . . . . . - ~  - . ~ .  . . .. . .. . . - . .... . . - . .... .. .. . -. - . . . . . . . . . 
SUITE 201 
5221 CENTRAL AVENUE 
I 




CABLE ADDRESS: GEOTHERMEX 
APPENDIX A 
LITHOLOGIC LOGS OF TEMPERATURE-GRADIENT HOLES 
Depth 
I n t e r v a l ,  









100% O L I V I N E  BASALT, phenocrysts  of p a l e  yellow-green o l i v i n e  
and c o l o r l e s s  p l a g i o c l a s e  w i t h i n  a gray s l i g h t l y  v e s i c u l a r  
a p h a n i t i c  groundmass. 
No Sample. 











Compl e t ion 
Date: 
9/15/80 
100% OLIVINE BASALT, Phenocrysts of pale yellow-green olivine 
and colorless plagioclase within a gray, slightly vesicular 
aphanitic groundmass. 
Depth 
I n t e r v a l ,  































t h e  U.S.G.S. 
BASALT, Black, v e s i c u l a r ,  con ta in ing  phenocrys ts  of 
o l i v i n e ,  or thopyroxene,  and p l a g i o c l a s e .  
GRAVEL, composed of a n d e s i t i c  v o l c a n i c  d e b r i s .  
ANDESITE, con ta in ing  scarce hydrothermal  minera ls .  
TUFF, p a r t i a l l y  z e o l i t i z e d .  
ANDESITE. 
GRAVEL, o r  i n t e r f l o w  r u b b l e  zone, con ta in ing  v o l c a n i c  
d e b r i s .  
ANDESITE, wi th  scarce a l t e r a t i o n  mine ra l s .  
GRAVEL, o r  i n t e r f l o w  rubb le  zone, con ta in ing  b a s a l t  
o r  andes i t e ;  z e o l i t i z e d  throughout.  
ANDESITE . 
(?)  GRAVEL, o r  i n t e r f l o w  rubb le  zone, con ta in ing  
vo lcan ic  d e b r i s ,  z e o l i t e s ,  and montmor i l lon i te .  
(?)  BASALT o r  ANDESITE, f lows  are i n t e r l a y e r e d  wi th  
i n t e r f l o w  r u b b l e  zones.  
(?)  GRAVEL, o r  i n t e r f l o w  rubb le  zone, as above. 
(?) ANDESITE, i n t e r l a y e r e d  wi th  r u b b l e  zone, as above, 








GRAVEL and SILT, composed of glacial debris 








BASALT, containing olivine. 
ANDESITE. 
BASALT, containing three textures: crystalline, 
vesicular, and glassy. Lowermost 40 feet dominated 
by glassy layers. 
GRAVEL, containing volcaniclastic debris. 550-640 
640- 7 70 
100% 
100% GRAVEL, containing volcanic debris composed of 
olivine andesite. 
770-830 100% GRAVEL, containing volcanic debris of andesitic 
composition, with some volcaniclastics at base. 
ANDESITE, with olivine phenocrysts and some hydro- 
thermal alteration. 
830-840 100% 











100% SAND and SILT, composed of volcanic debris. 
100% ANDESITE, containing olivine.  
100% PUMICE ASH, white. 
ANDESITE, containing olivine. 100% 
100% SAND and SILT, containing volcanic debris. 
100% ANDESITE. 
100% PUMICE TUFF, white. 
SAND and SILT, containing volcanic debris. 100% 
50% 
50% 
(?)  SAND and SILT, as above 




1,580-1,670 100% ANDESITE. 
1,670-1,700 100% SAND and SILT, rubble zone continuing volcanic 
debris. 
1,700-1,740 100% ANDESITE. 
1,740-1,750 100% GLASS FLOW, andesitic or basaltic, with olivine 
phenocrysts. 
1,750-1,840 100% GRAVEL, composed of volcanic debris, with 
hydrothermal alteration. 




I n t e r v a l  , 





















100% GRAVEL, 2-5 mm, subangular  t o  subround; composed of tu f f aceous  
sediments  and t u f f .  
100% TUFF ( w a t e r  l a i d ? ) ,  abundant phenocrys ts  of anhedra l ,  milky 
Trace CLAY. 
f e l d s p a r ( ? )  w i t h i n  a f i n e  l i g h t  brown groundmass. 
100% BASALT PORPHYRY, abundant phenocrys ts  of subhedra l  p l a g i o c l a s e  
w i t h i n  a gray ,  a p h a n i t i c  matrix. 
100% TUFF, as above. 
Trace CLAY. 
50% TUFF, as above. 
50% CLAY, brown. 
100% CLAY, brown. 
75% TUFF, as above. 
25% CLAY, brown. 
100% BASALT PORPHYRY, abundant phenocrys ts  of p l a g i o c l a s e  and 
trace amounts of o l i v i n e  phenocrys ts  w i t h i n  a da rk  gray  a p h a n i t i c  
groundmass. 
100% CLAY. 
100% BASALT PORPHYRY, as above. 
100% CLAY. 
100% BASALT PORPHYRY, as above. 
100% TUFF, as above. 
50% TUFF, as above. 
50% CLAY. 
75% BASALT PORPHYRY. 
25% CLAY. 
LITHOLOGIC LOG 













50% BASALT PORPHYRY. 
50% CLAY. 
100% BASALT PORPHYRY, abundant p l a g i o c l a s e  phenocrysts  and 
s c a t t e r e d  p a l e  yellow-green o l i v i n e  phenocrysts  w i t h i n  
a gray t o  brown a p h a n i t i c  groundmass. 
No sample. 
100% BASALT PORPHYRY, as above. 
Trace CLAY, wh i t e  t o  brown. 
100% CLAY, brown. 
50% BASALT PORPHYRY. 
50% CLAY. 
100% CLAY, brown. 
N o  s a m p l e .  
100% CLAY, brown. 
50% BASALT PORPHYRY, as above. 
50% CLAY. 
50% BASALT PORPHYRY 
50% TUFFACEOUS SANDSTONE, brown; composed of v o l c a n i c  rock  
fragments  and p l a g i o c l a s e  w i t h i n  a f i n e  brown ma t r ix .  
100% CLAY, brown, sandy. 
Depth 
I n t e r v a l ,  























90% GRAVEL, 2-10 mm, subround-round; composed of o l i v i n e  
b a s a l t .  
10% CLAY, brown. 
100% CLAY, brown. 
100% BASALT PORPHYRY, a f i n e  h o l o c r y s t a l l i n e  porphyry composed 
of abundant p l a g i o c l a s e  phenocrysts  w i t h  i n t e r g r a n u l a r  
o l i v i n e ,  pyroxene and i r o n  o re .  
100% GRAVEL, 2-10 mm, subround t o  subangular ;  composed of o l i v i n e  
b a s a l t .  
100% CLAY, brown. 
l G O %  SAND, 1-2 mm, round t o  subround; composed of o l i v i n e  b a s a l t .  
100% CLAY, brown. 
100% BASALT, brown and gray ,  mot t led  aphyr i c  a p h a n i t i c  rock. 
100% CLAY, brown. 
50% SAND, 1-2 rum, subround-subangular; composed of o l i v i n e  
b a s a l t .  
50% CLAY, brown. 
100% CLAY, brown. 
1 
50% SAND, as above. 
50% CLAY, brown. 
100% CLAY, brown. 
50% SAND, as above. 
50% CLAY, brown 
100% CLAY, brown. 
50% SAND, as above. 
50% CLAY, brown. 
100% CLAY, brown. 
I 
I LITHOLOGIC LOG 
SUN-S-80-A5 (cont inued)  
~ 
350-360 100% SAND, pebbly; composed of b a s a l t .  































100% GRAVEL, 2-8 mm, round to subround, composed of volcanic 
rock. 
100% BASALT, variable, scattered to abundant tabular phenocrysts 
of plagioclase and scattered phenocrysts of yellow-green 
olivine within a brown to dark gray aphanitic groundmass. 
100% BASALT, as above with some pink and yellow-brown amorphous 
material coating fracture surfaces. 
90% BASALT, as above. 
10% Tuffaceous SANDSTONE, brown. 
100% BASALT, Oxidized mafic phenocrysts and groundmass minerals 
give the rock a mottled gray-green and red color. 
100% BASALT PORPHYRY, abundant plagioclase phenocrysts and 
scattered, altered mafic phenocrysts within a gray-green 
aphanitic groundmass. 
100% BASALT PORPHYRY, abundant plagioclase phenocrysts and 
scattered mafic phenocrysts within a nonvesicular to 
vesicular aphanitic groundmass. Nonvesicular groundmasses 
are gray ,  brown o r  gray-green. Ves i cu la r  groundmasses are 
mottled gray and red. 
yellow-brown material. 
Vesicles are commonly filled with soft 
100% BASALT PORPHYRY, abundant plagioclase and scattered olivine 
phenocrysts within a nonvesicular gray-green aphanitic 
groundmass. 
90% BASALT PORPHYRY, as above. 
10% CLAY 
50% BASALT PORPHYRY, slightly vesicular and fractured. Vesicles 
50% CLAY, brown. 
are filled with a soft yellow material. 
100% BASALT PORPHYRY, some clasts oxidized to a red color. 
50% BASALT PORPHYRY, fractured. Fractures are coated with 
50% CLAY. 


































100% BASALT, scattered phenocrysts of yellow-brown olivine 
within a green aphanitic groundmass. 
100% BASALT, as above with some orange iron-oxide stains and 
traces of soft buff to gray amorphous material in voids. 
100% BASALT, as above. 20% of all clasts are brick red. 
100% BASALT, scattered phenocrysts of olivine and plagioclase 
within a gray-green groundmass. 
Traces of soft resinous brown material. 
50% BASALT, as above. 
50% CLAY, brown. 
100% BASALT, as above. 30% of all clasts are brick red. 
100% BASUT, as above. 75% of all clasts are red-brown. 
100% BASALT, widely scattered phenocrysts of yellow-green o 
Traces of soft resinous brown material filling voids. 
100% BASALT, as above. 
within a slightly vesicular green-brown groundmass. 
Traces of soft resinous brown or white material filling voids 
and traces of fine opal. 
100% BASALT, scattered phenocrysts of olivine and plagioclase 
Traces of soft white, blue or resinous brown material filling 
within a slightly vesicular, gray-green groundmass. 
voids. 




I n t e r v a l ,  
f e e t  
LITHOLOGIC LOG 
SUN-S-80-AlO 
Comp l e  t ion  
Date : 














2 60-2 70 
270-280 
100% CLAY, brown, sandy. Sand-sized c l a s t s  are a-tered vo lcan ic  
rock.  
100% GRAVEL, 2-6 mm, subangular  t o  angu la r .  C l a s t s  a r e  gray 
b a s a l t  wi th  phenocrysts  of f e l d s p a r s ,  dark res inous  brown 
maf i c s  . 
50% CLAY, brown, 
50% GRAVEL, as above. 
100% CLAY, brown, sandy. 
100% GRAVEL, 2-5 mm, subangular  t o  angu la r .  C l a s t s  a r e  gray and 
brown b a s a l t  w i th  phenocrysts  of whi te  f e l d s p a r  and dark  brown 
t o  b l ack  mafic mine ra l s .  
100% CLAY, brown. 
50% GRAVEL, 2-4 mm, subangular  t o  angu la r .  
50% CLAY, brown. 
100% CLAY, brown. 
50% GRAVEL, as above. 
50% CLAY, brown. 
80% GRAVEL, as above. 
20% CLAY, brown. 
90% GRAVEL, 2-10 mm, subround t o  angu la r .  Clasts a r e  of gray t o  
brown b a s a l t  w i t h  abundant phenocrys ts  of f e l d s p a r  and b lack  
maf ics  and of v o l c a n i c  b r e c c i a .  
10% CLAY, brown. 
100% GRAVEL, as above. 
Lost C i r c u l a t i o n  Material. 
100% BASALT, l i g h t  brown t o  g ray  a p h a n i t i c  rock  wi th  phenocrysts  of 
f e l d s p a r  and dark  maf ics .  
100% BASALT, dark  green t o  b l ack  a p h a n i t i c  rock .  
280-290 









90% BASALT, as above. 
10% BRECCIA, brick red volcanic breccia. 
No Sample. 
50% BASALT, as .above. 
50% CLAY, brown. 
100% BASALT, as above. 
100% BRECCIA, brown, subhedral phenocrysts of feldspar and lithic 
fragments within a welded matrix. 
clay. 
Some alteration to white 
50% BRECCIA, as above. 
50% BASALT, as above. 
100% BRECCIA, brown to brick red. Abundant phenocrysts of feldspar 
Variable altera- and lithic fragments within a welded matrix. 
tion to white clay. 
100% BASALT, gray to brown aphanitic rock with abundant phenocrysts 























I n t e r v a l  , 

















I 2  181 80 
100% GRAVEL, 2-5 mm, subround t o  subangular .  Clasts are  b l ack  
Trace CLAY. 
a p h a n i t i c  vo lcan ic  rock.  
100% GRAVEL, 2-7 mm, subround t o  subangular .  Clas t s  are composed 
of b l ack  t o  r e d ,  non-vesicular  t o  v e s i c u l a r ,  a p h a n i t i c  vo l -  
c a n i c  rock. 
Trace CLAY, brown, c o a t s  c l a s t s .  
100% GRAVEL, as above. Red c l a s t s  are  sco r i aceous .  Black c l a s t s  
Trace CLAY, brown c o a t i n g  c las ts  and wh i t e  f i l l i n g  v e s i c l e s  o r  
are nonves icu lar .  
f r a c t u r e s .  
100% GRAVEL, 2-20 mm, round t o  subround. Clasts are b lack ,  
a p h a n i t i c  vo lcan ic  rock.  
80% SILT, brown, sandy (based on d r i l l e r ' s  r e p o r t ) .  
20% GRAVEL, as above. 
100% BASALT, b r i c k  red  flow composed of rare phenocrys ts  of f e l d -  
s p a r ,  o l i v i n e  and b l ack  maf ics  w i t h i n  a m a t r i x  of t r a c h y t i c  
f e l d s p a r  l a t h s ,  i n t e r s e r t a l  material. Some scor iaceous  
material. 
Trace VITROPHYRE. 
100% BASALT, pink and green  a p h a n i t i c  rock w i t h  rare phenocrysts  of 
f e l d s p a r  and b l ack  maf ics .  
100% PYROXENE ANDESITE, green  a p h a n i t i c  rock  wi th  abundant c r y s t a l s  
of da rk  green mafic  mine ra l s .  
100% PYROXENE ANDESITE, green  t o  brown a p h a n i t i c  rock wi th  abundant 
da rk  green c r y s t a l s .  
100% BASALT, b r i c k  r ed  rock  w i t h  anhedra l  f e l d s p a r  phenocrysts  and 
dark  mafics  w i t h i n  a matrix of t r a c h y t i c  f e l d s p a r  l a t h s  and 
oxid ized  i n t e r s e r t a l  material. 
100% BRECCIA, p a l e  brown b r e c c i a t e d  vo lcan ic  rock  a l t e r i n g  t o  c l a y .  
100% TUFF(?), p a l e  green and brown c r y s t a l - l i t h i c  rock wi th  red-brown 
o p a l .  
340- 37 0 
370-380 
3 80- 410 
410-450 
450-4 7 0 
4 70-4 80 
LITHOLOGIC LOG 
SUN-S-80-All (continued) 
100% PYROXENE ANDESITE, dark green aphanitic rock with dark green 
mafic phenocrysts. 
100% CLAY, red. 
100% BASALT, gray-green and brown mottled aphanitic rock. 
100% CLAY, gray-green. 






I n t e r v a l  , 














100% O L I V I N E  BASALT, s c a t t e r e d  phenocrys ts  of p a l e  yellow-green 
o l i v i n e  (< .5 mm) and c o l o r l e s s  t o  f r o s t y  p l a g i o c l a s e  
(< .5 rmn) w i t h i n  s l i g h t l y  v e s i c u l a r  f i n e  gray ma t r ix  of 
f e l d s p a r  and pyroxene. 
100% PYROXENE ANDESITE, s c a t t e r e d  d a r k  green phenocrysts  of 
pyroxene w i t h i n  a v e s i c u l a r ,  g reen  a p h a n i t i c  matr ix .  
Some vesicles are f i l l e d  wi th  p a l e  brown o r  whi te  c l ay .  
100% PYROXF.NE ANDESITE, s c a t t e r e d  da rk  green  phenocrysts  of 
pyroxene, c o l o r l e s s  t o  f r o s t e d  p l a g i o c l a s e  and p a l e  green  
o l i v i n e  w i t h i n  a v e s i c u l a r  mo t t l ed  green and brown a p h a n i t i c  
groundmass. 
100% O L I V I N E  BASALT, s c a t t e r e d  phenocrys ts  of p a l e  green o l i v i n e  
of c o l o r l e s s  t o  f r o s t e d  p l a g i o c l a s e  and dark  green pyroxene 
w i t h i n  a s l i g h t l y  v e s i c u l a r  mo t t l ed  green and brown 
a p h a n i t i c  groundmass. 
100% CLAY. 
100% O L I V I N E  (? )  BASALT, s c a t t e r e d  phenocrys ts  of da rk  brown 
o l i v i n e  and plagioc lase  within a highly vesicular brown 
and green a p h a n i t i c  ma t r ix .  
100% O L I V I N E  (?) BASALT, abundant d a r k  green and brown pheno- 
c r y s t s  of o l i v i n e  and c o l o r l e s s  t o  f r o s t y  p l a g i o c l a s e  
w i t h i n  a v e s i c u l a r  mot t led  brown and green,  a p h a n i t i c  
mat r ix .  
100% O L I V I N E  (?) BASALT, abundant d a r k  green  and brown pheno- 
c r y s t s  of o l i v i n e  and c o l o r l e s s  p l a g i o c l a s e  w i t h i n  a 
mot t led  red  and b l ack ,  a p h a n i t i c  ma t r ix .  
Trace CLAY. 
100% O L I V I N E  BASALT, v a r i a b l e ,  s c a t t e r e d  t o  abundant pheno- 
c r y s t s  of o l i v i n e  and minor p l a g i o c l a s e  wi th in  a mot t led  
brown and green v e s i c u l a r  matrix. 









SUN-S-80-A12 (cont inued)  
100% CLAY. 
100% O L I V I N E  BA 4LT,  as above. 
100% O L I V I N E  BASALT, as above. 
T r a c e  CHALCEDONY, orange; OPAL. 
100% O L I V I N E  BASALT, as above. 




















1/26 18 1 
100% GRAVEL, 2-15 mm, round.to subangular; composed of 
gray-black, aphanitic basalt. 
80% SILT, brown, clayey. 
20% GRAVEL, 2-10 mm, subangular to subround, composed of 
gray, andesitic rock. 
100% BASALT, dark gray to black, aphanitic rock. 
100% BASALT, vesicular to nonvesicular rock with scattered 
phenocrysts of plagioclase within a brown, gray or 
black aphanitic groundmass. 
80% BASALT, as above. 
20% CLAY, gray. 
100% BASALT, some brecciation of aphanitic material is 
highlighted by mottled red and black colors. 
100% VITRIC TUFF, patches of fresh dark brown resinous 
glass and volcanic rock fragments are embedded in a 
fine gray-brown sugary matrix. 
100% BASALT, scattered phenocrysts of yellow-green olivine 
and patches of brown, resinous material are in a 
mottled brown and black aphanitic groundmass. 
100% BASALT BRECCIA, vesicular, red-brown breccia of 
basaltic rock. 
100% BASALT, scattered phenocrysts of yellow-green olivine 
and white plagioclase are in a gray to green-black, 
aphanitic groundmass. 
100% BASALT, scattered phenocrysts of green olivine, resi- 
nous brown iddingsite or pyroxene and plagioclase are 











100% BASALT, phenocrysts of green o ivine, resinous brown 
mineral and plagioclase are in a vesicular, black, 
gray-green or red-brown aphanitic groundmass. 
vesicles are filled with a soft buff or pale green 
material. 
Some 
100% BASALT, as above, but oxidized to a red color. 
100% BASALT, scattered phenocrysts of a resinous brown 
mafic mineral in a slightly vesicular, red to black 
groundmass. There is some brecciation. 
100% BASALT, scattered phenocrysts of yellow-green olivine 
and translucent plagioclase are within a gray-green 
aphanitic groundmass. 
100% BASALT, rare phenocrysts of yellow-green olivine and a 
resinous brown mafic mineral are in a gray-brown aphan- 
itic groundmass. 
100% BASALT, as above, but highly vesicular. 
100% BASALT, scattered phenocrysts of yellow-green olivine 
and white plagioclase are in a slightly vesicular to 
nonvesicular gray-green aphanitic groundmass. 
Lost circulation material. 
Depth 
I n t e r v a l ,  














O L I V I N E  BASALT, phenocrys ts  of r ed  and green  o l i v i n e  w i t h i n  
a v e s i c u l a r  mo t t l ed  green  and brown a p h a n i t i c  matrix. 
O L I V I N E  BASALT, as above, b u t  h igh ly  v e s i c u l a r .  
O L I V I N E  BASALT, abundant phenocrys ts  of r ed  and green o l i v i n e  
w i t h i n  a s l i g h t l y  v e s i c u l a r  green  a p h a n i t i c  groundmass. 
OLIVINE BASALT, h i g h l y  v e s i c u l a r ,  o x i d i z e d . r e d  and green.  
OLIVINE BASALT, s l i g h t l y  v e s i c u l a r ,  g reen  and brown. 
O L I V I N E  BASALT, h igh ly  v e s i c u l a r ,  ox id ized  red .  
O L I V I N E  BASALT, phenocrys ts  of r e d ,  a l t e r e d  o l i v i n e  w i t h i n  a 






















Comp 1 et ion 
Date: 
10/ 28/ 80 
100% SAND, 1-2 mm, round to angular; composed of olivine basalt 
and tuffaceous sandstone. 
100% OLIVINE BASALT, abundant green to brown phenocrysts of 
olivine within a gray aphanitic groundmass. 
100% OLIVINE BASALT, variable, scattered to abundant resinous 
brown phenocrysts of altered olivine (? )  with either a 
gray-green aphanitic groundmass or an oxidized red to 
brown aphanitic groundmass. 
100% OLIVINE BASALT, variable, scattered to abundant resinous 
brown to dark green phenocrysts of olivine (?)  within a 
slightly vesicular, oxidized red to brown, aphanitic 
groundmass. 
100% BASALT, vesicular, mottled red and black aphyric, aphanitic 
rock. 
100% OLIVINE BASALT, abundant phenocrysts of pale green olivine, 
typically intergrown with iron ore, mafics, phenocrysts, 
and translucent plagioclase within a gray or mottled gray 
and brown groundmass. 
100% OLIVINE BASALT, scattered phenocrysts of yellow-green 
olivine and translucent plagioclase within a mottled 
gray-brown or red-brown aphanitic groundmass. 
Trace CLAY. 
100% OLIVINE BASALT, variable, scattered to abundant phenocrysts 
of yellow-green olivine and translucent plagioclase within 
a mottled gray and brown aphanitic groundmass. 
Trace CLAY. 
No sample. 
100% OLIVINE BASALT, as above. 
Trace' clay. 
LITHOLOGIC LOG 








100% O L I V I N E  BASALT, phenocrys ts  of pale-green r e s inous  o l i v i n e  
and t r a n s l u c e n t  p l aE ioc la se  w i t h i n  a gray ,  s l i g h t l y  v e s i c u l a r  
a p h a n t i c  groundmass. 
50% O L I V I N E  BASALT, as above. 
50% CLAY, brown. 
100% O L I V I N E  BASALT, as above. 
100% O L I V I N E  BASALT, phenocrys ts  of o l i v i n e  and p l a g i o c l a s e  
w i t h i n  a mot t led  gray and r e d  a p h a n i t i c  groundmass. 
100% OLIVINE BASALT, phenocrys ts  of p a l e  yel low and green 
o l i v i n e  wi th  an  accessory  b l ack  o r  da rk  green  mafic  
mine ra l  and phenocrys ts  of t r a n s l u c e n t  p l a g i o c l a s e  
w i t h i n  a gray ,  a p h a n i t i c  groundmass. 
Trace CLAY. 
No sample. 
100% O L I V I N E  BASALT, phenocrys ts  of o l i v i n e ,  a n  accessory  b l a c k  
o r  da rk  green maf ic  mine ra l  and phenocrys ts  of p l a g i o c l a s e  









0-20 100% BASALT, abundant phenocrysts of resinous iddingsite 
( ? )  are in a mottled red-brown and blue-gray aphanitic 
groundmass. 
20-30 100% BASALT, as above, but vesicular. 
30-40 95% BASALT, abundant phenocrysts of resinous iddingsite(?) 
are in a slightly vesicular, mottled brown and gray 
aphanitic groundmass. 
5% CLAY, brown. 
40-50 100% GRAVEL, 2-10 mm, subround to subangular; composed of 
red-brown basalt. 
50-60 100% BASALT, abundant phenocrysts of yellow-green olivine 
and a dark brown to black mafic mineral are in a 
slightly vesicular, mottled gray and brown aphanitic 
groundmass. 
60-70 50% BASALT, as above. 
50% CLAY, gray-brown. 
70-100 90% BASALT, as above. 
10% CLAY, white to gray-brown. 
100-110 100% BASALT, as above. 
110-130 100% BASALT, phenocrysts of yellow-green olivine are in a 
glassy, black to gray-green, vesicular groundmass. 
130-140 100% BASALT, phenocrysts of yellow-green olivine are in a 
gray-green, aphanitic groundmass. 
140-150 100% BASALT, rare phenocrysts of olivine are in a highly 









2 50-27 0 
270-310 
100% BASALT, scattered olivine phenocrysts are in a non- 
vesicular gray-green aphanitic groundmass. 
100% BASALT, scattered olivine phenocrysts are in a vesicu- 
lar black t o  gray-green groundmass. 
100% BASALT, abundant olivine phenocrysts are in a slightly 
vesicular, gray-green aphanitic groundmass. 
100% BASALT, abundant olivine and plagioclase phenocrysts 
are in a vesicular gray-green aphanitic groundmass. 
100% BASALT, as above, but nonvesicular. 
100% BASALT, scattered phenocrysts of olivine and pla- 
gioclase are in a glassy, vesicular, red to black 
aphanitic groundmass. 
100% BASALT, scattered phenocrysts of olivine and pla- 
gioclase are in a slightly vesicular, gray-green to 
black groundmass. Traces of breccia and black to 
brown glass. 
100% BASALT, scattered phenocrysts of olivine and pla- 
gioclase are in a vesicular, gray-green or black and 




I n t e r v a l ,  









100% GRAVEL, 2-64 m, subround t o  angular ;  composed of gray  
o l i v i n e  b a s a l t .  
100% GRAVEL, subround t o  a n g u l a r ;  composed of mot t l ed  r e d  and 
b l a c k ,  v e s i c u l a r  o l i v i n e  b a s a l t .  
100% BASALT, mot t l ed  of f -whi te  and da rk  gray a p h a n i t i c  rock.  
100% O L I V I N E  BASALT, abundant phenocrysts  of f r e s h  p a l e  
ye l low o r  a l t e r e d ,  red-brown o l i v i n e  and phenocrys ts  of 
c o l o r l e s s  p l a g i o c l a s e  w i t h i n  a s l i g h t l y  v e s i c u l a r  gray  
a p h a n i t i c  groundmass. 
Trace O L I V I N E  BASALT VITROPHYRE, oxid ized .  
90% OLIVINE BASALT, as above. 
10% O L I V I N E  BASALT, ox id ized  t o  a red-brown c o l o r .  
Trace O L I V I N E  BASALT VITROPHYRE. 
LITHOLOGIC LOG 


















100% GRAVEL, 5-15 mm, 
Completion 
Date: 
1 / 1518 1 
ngular to subround; omposed of dark 
gray to red-brown aphanitic basalt and light brown 
tuffaceous mudstone. 
100% GRAVEL, sandy 1-10 mm, angular to subround; composed 
of dark gray, vesicular basalt, red oxidized basalt 
and traces of glass. 
100% GRAVEL, sandy 1-10 mm, angular to round; composed 
of gray basalt and brown tuffaceous mudstone. 
100% GRAVEL, 5-15 mm, angular to subangular; composed of 
gray, red and brown, vesicular to nonvesicular olivine 
basalt. 
100% GRAVEL, sandy 1-4 mm, subangular to subround; com- 
position as above. 
100% CLAY , brown. 
100% GRAVEL, 3-10 mm, subangular; composition as above. 
100% CLAY, brown, pebbly. 
100% GRAVEL, 2-5 mm, subangular to angular; composition as 
above. 
100% GRAVEL, 5-10 mm, angular to round; composed of gray 
basalt and brown tuffaceous mudstone. 
100% CLAY, brown, pebbly. 
100% GRAVEL, sandy .5-3 mm, subangular to subround; com- 
position as above. 
50% GRAVEL, as above. 
50% CLAY, brown. 





210-240 100% BASALT, glassy slightly vesicular rock with scattered, 
yellow-green olivine phenocrysts in a green-gray to 
red-brown aphanitic groundmass. 
240-260 100% BASALT, as above, mixed with lost circulation 
material. 
260-270 100% BASALT, extremely glassy rock with some apparent 
autobrecciation. 
embedded in sugary, mottled gray to red-brown aphani- 
tic matrix. 
Scattered phenocrysts of olivine are 
r 
270-300 50% BASALT, as above. 
50% S I L T ,  gray-brown, clayey. 
300-320 100% BASALT, as above. 
320-330 25X BASALT, as above. 
75% S I L T ,  gray-brown, clayey. 
330-340 100% BASALT, as above. 
340-370 100% S I L T ,  gray-brown, clayey, sandy. 
370-390 80% BASALT-BRECCIA, glassy, mottled red and black, 
autobrecciated rock. 
20% CLAY, brown. 
390-400 100% ANDESITE, trace amounts of yellow-green olivine pheno- 
crysts in a gray-green aphanitic matrix with abundant 
iron ore disseminations. 
400-420 100% S I L T ,  red, sandy, clayey. 
420-440 100% ANDESITE-BRECCIA, glassy, mottled gray, green and 
brown, aphanitic rock. 
440-460 100% ANDESITE, scattered phenocrysts of yellow-green oli- 
vine and translucent plagioclase with a mottled gray- 
green and white, aphanitic groundmass. 
Depth 
I n t e r v a l ,  















SUN- S- 80-5 
Comp l e  t i  on 
Date: 
1 /6 /81  
100% GRAVEL, 2-7 mm, subangular  t o  angular ;  composed of v e s i c u l a r  
t o  nonves i cu la r  v o l c a n i c  rocks .  Vesicles are f i l l e d  wi th  
green c h l o r i t i c  material. 
100% GRAVEL, 5-15 mm, subround t o  subangular ;  composed of s l i g h t l y  
v e s i c u l a r ,  red-brown and olive-brown vo lcan ic  rocks .  
100% GRAVEL, 5-10 mm, round t o  subangular ;  composed of red-brown 
and olive-brown a p h a n i t i c  v o l c a n i c  rocks  and wh i t e  t o  p a l e  
gray v o l c a n i c  rocks  w i t h  abundant b lack  pyroxene phenocrys ts .  
100% GRAVEL, 2-12 mm, subangular ;  composed of red-brown oxid ized  
v o l c a n i c  rock.  Some c l a s t s  are b r e c c i a s  w i t h  cement of milky 
chalcedony. 
100% GRAVEL, 2-20 mm, subangular  t o  subround; composed of red-brown 
arid o l ive-green  v o l c a n i c  rocks  wi th  s c a t t e r e d  pyroxene and 
p l a g i o c l a s e  phenocrys ts .  Sone c las ts  are s i l i c i f i e d  b r e c c i a s  
composed of bo th  red-brown and ol ive-green clasts w i t h  a green 
mine ra l  f i l l i n g  voids .  
100% GRAVEL, 2-20 rmn, angu la r  t o  subangular ;  composed of s i l i c i f i e d  
v o l c a n i c  b r e c c i a s  w i t h  green  m i n e r a l i z a t i o n  and milky chalcedony. 
100% CLAY, brown. 
100% BASALT, abundant p l a g i o c l a s e  phenocrys ts  (<1 mm) and s c a t t e r e d  
b l ack  pyroxene phenoc rys t s  (<1 mm) w i t h i n  a green t o  b lack  
a p h a n i t i c  ma t r ix .  The rock  i s  f r a c t u r e d  o r  b r e c c i a t e d ,  
s i l i c i f i e d ,  and p l a g i o c l a s e  phenocrys ts  are a l t e r e d  t o  a blue-  
green minera l .  
100% CLAY, gray-green. 
100% BASALT, abundant p l a g i o c l a s e  phenocrys ts ,  s c a t t e r e d  b lack  pyroxene 
phenocrys ts  and traces of yellow-brown o l i v i n e  w i t h i n  a gray 
non-vesicular  a p h a n i t i c  groundmass. 
100% CLAY, gray.  
100% BASALT, as above, b u t  ox id i zed  t o  a red-brown c o l o r .  







100% BASALT, abundant plagioclase and pyroxene phenocrysts in a 
dark green or re'd-brown aphanitic groundmass. Abundant pyrite 
disseminations within the groundmass, Some alteration of 
mafic(?) phenocrysts to an orange-red color. 
100% CLAY, gray-green. 
100% BASALT, abundant phenocrysts of plagioclase and pyroxene 
within a gray aphanitic groundmass. Some red-brown oxidation. 
100% CLAY, red-brown or gray. 
SUITE 201 
5221 CENTRAL AVENUE G e ot h e r m E X I  I nC. RICHMOND, CALIFORNIA 94804 
(415) 527-9876 
CABLE ADDRESS: GEOTHERMEX 
APPENDIX B 
TEMPERATURE LOGS OF TEMPERATURE-GRADIENT HOLES 
EXPLAMTION O F  SYMBOLS U S E D  O N  LITHOLOGIC LOGS 
ml Gravel 
Sand, Sands tone  _ .  . .  . , . . . . . . . . . . . . . . -  . . . .... . . . ._ .' . . ' ' . .  . .. 
S i l t  
l X X X X X X X d  
x x x x x x x x  
x x x x x x  x x 
1 
x x x x x x x  ~ ~ ~ p p p p p %  01 i v i n e  B a s a l t  
b o o o o o o o l  
C 1  ay  
+ + + + +  1 +:+I+:+ 1 Andesi t e  
+ + + + +  1 +:+:+:+;+I Pyroxene Andesite 
F = F r a c t u r e s  
L . C .  = Lost C i r c u l a t i o n  
P . L . C .  = P a r t i a l  Lost  C i r c u l a t i o n  






























T. 13 S., R. 6 E., SW k of SE k,  Sec. 2 
Hole completed 11/11/80 
Survey fl 11/23/80 
Elevation 4,560 feet 
































































































































TEPP E K  ATURE I .OG - - S U N -  SANT IAN 
O F  
w c -  c- 















S u r v e y  #1 11  / 2 3 / 8 0  
Depth, 
i n  f e e t  



























T. 13 S. ,  R.  6 E . ,  SW k of SE k ,  Sec. 2 
Hole completed 11/11/80 
Survey 82 01/15/81 
E leva t ion  4,560 f e e t  
Logged by GeothermEx, Inc.  
OC 
5.2 




















































































































TEMPERATURE LOG SUN-SANTIAM SUN-S-80-A3 
Survey U2 01/15/81 
TEMPERATURE LOG 
SLJN-S-80-A3 
T. 13 S . ,  R. 6 E. ,  SW % of SE k, Sec. 2 
Hole completed 11/11/80 
Survey #3 06/2 7/ 81 
E leva t ion  4,560 f e e t  
Logged by GeothermEx, Inc .  
Depth , Depth 






















































































































































TEFPERATURE LOG -- S U N  SANTIAFI 
O F  
SUN-S-80-A3 
Survey h'3 6 /  2 7 /  81 
w w c  
o w 0  
0 



































































Hole completed 11/01/80 
Survey /i1 11/23/80 
Elevation 3,440 feet 
Logged by GeothermEx, Inc. 
Depth, 








































































































TEhlPERATURE LOG -- SUN-SANTIAM 
O F  
f i e  wl 
o w l  0 
SUN-S-80-A5 

































































6 .1  
6.2 




Hole comple ted  1 1 / 0 1 / 8 0  
S u r v e y  11.2 0 1 / 1 5 / 8 1  
E l e v a t i o n  3,440 f e e t  
Logged b y  GeothermEx, I n c .  
OF 
42.3 

























in f e e t  
260 




























7 .1  
7.2 





































47 .1  





















TEMPElWTURE LOG - SUN-SANTIMI SUN- s -80-A5 






























T. 13 S. ,  R. 7 E.,  SW k of SE k, Sec. 18 
Hole completed 11/01/80 
Survey /I3 02/13/81 
Elevation 3,440 feet 
Logged by GeothermEx, Inc. 

















































































































































TEPPERATURE LOG -- SUN- SANTIAE.1 SUN-S-80-A5 
02/13/81 Survey  # 3  OF 
c - f - c n  
o c n o  





T. 13 S., R. 7 E., SW % of SE %, Sec. 18 
Hole Completed 11/01/80 
Survey #4 06/27/81 
Elevation 3,440 feet 



























































































































































TEMPERATURE LOG -- SUN SANTIAM 
OF 
















Survey iI.4 6/27/81 
Depth , 
i n  f e e t  



























T. 1 3  S . ,  R. 6 E . ,  NE k of NW %, Sec. 26 
Hole completed 11/26/80 
Survey ill 01/15/81 
E leva t ion  3,680 f e e t  
Logged by GeothermEx, I n c .  
O C  OF 
Depth , 
i n  feet "C 
6.4 
6.4 
6 . 1  
6 .0  
6.1 








6 .9  
7 .1  
7.2 
7.4 




































































































53 .1  
53.2 
53.6 
















TEFPERATUKT: LOG -- SUN-SANTIAFI 
O F  
r - c u u  o\ 
o u o c n  0 
S 1;N - S - 8 0 - 14 7 
Survey /.I1 01/15 / 81 
Depth, 














1 4 0  
150 











T. 13  S . ,  R. 6 E . ,  NE %i of NW k ,  Sec. 26 
Hole completed 11/26/80  
Survey #2 02/13/81  
E l e v a t i o n  3 ,680  feet  
Logged by GeothermEx, I n c .  
O C  
5 . 3  
6 .3  
6 . 1  
5.9 
6.0 
6 . 1  
6 . 1  
6.2 
6 .3  




6 . 9  
7.0 






















44 .1  
44.4 
44.6 






































8 .6  
8.8 
9.0 
9 . 1  
9 . 3  















1 2 . 1  
12.4 
12.6 
























5 4 . 3  
















Survey  8 2  02/13/81 
TEMPERATURE LOG 
T. 13 S., R. 6 E., NE k of NW %, Set. 26 
Hole completed 11/26/80 
Survey #3 06/28/81 
Elevation 3,680 
Logged by GeothermEx, Inc. 
Depth, Depth , 


































































































































































Survey  i13 6/28/81 
Depth, 



























T. 14 S., R. 6 E . ,  SE k of NE ki, Sec. 12 
Hole completed 12/22/80 
Survey #l 01/15/81 
E l e v a t i o n  3,360 f e e t  
Logged by GeothermEx, Inc .  
O C  O F  
Depth, 

























































































































O F  
TEPlPEK/\TURE LOG -- S U N -  SXNTIA~I 
e w e  
w o  cn 
OF 
SUN-S-80-AlO 











































T. 14 S., R. 6 E., SE k of NE 1Lq, Sec. 12 
Hole completed 12/22/80 
Survey #2 02/13/81 
Elevation 3,360 feet 
Logged by GeothermEx, Inc. 












































































































































T. 1 4  S . ,  R. 6 E . ,  SE & of  NE &, Sec .  1 5  
Hole completed 12/08/80 
Survey i l l  02 /13/81  
E l e v a t i o n  3,840 fee t  
Logged by GeothermEx, Inc. 
Depth,  












1 2 0  
130 
1 4 0  
1 5 0  
1 6 0  
1 7 0  
180 










7 . 1  
6.9 
6.9 
6 .8  




7 . 1  

































































1 0 . 7  
11.0 
11.8 
1 2 . 0  
12 .2  
1 2 . 3  
12.4 
12 .5  
1 2 . 7  
13.3 
13.7 
1 4 . 1  
1 4 . 4  
14.7 
15.2 
1 5 . 5  
15 .9  
16.2 
1 6 . 5  









54 .0  









































T. 14 S., R. 6 E., SE of NE %, Sec. 12 
Hole completed 12/08/80 
Survey i12 06/28/81 
Elevation 3,840 f e e t  
Logged by GeothermEx, Inc. 


























































































































TEMPERATURE LOG -- SUN-SANTIAM 
OF 
I 
L C  
SUN-S- 80-All 
Survey /I2 6/28/81 
I 
D e p t h  , 




























T .  14 S . ,  R. 7 E . ,  S E  %j of S E  %, Sec. 31  
Hole comple ted  1 0 / 0 7 / 8 0  
S u r v e y  i l l  11/ 23/  80 
E l e v a t i o n  2,880 f e e t  
Logged by GeothermEx, I n c .  
O C  
9.5 
8 .1  
7 .0  
6.6 
6 .3  






























42 .3  
42 .1  
42 .1  
42 .1  
42 .1  
42 .1  
41.9 . 
42.1  
42 .1  







D e p t h ,  






























6 . 1  43.0 
6.2 43.2 











7 . 1  44.8 
7 . 2  45.0 
7 .3  45.1 




8 .1  46.6 
8 . 1  46.6 I 
1 
TDlPERATlIKE LOG -- SUN- SANTIMI 
"F 
SUN-S-80-AlZ 






























T. 14 S . ,  R. 7 E . ,  SE k o f  S E  k, Sec. 31 
Hole completed 1 0 / 0 7 / 8 0  
Survey  112 0 1 / 1 5 / 8 1  
E l e v a t i o n  2,880 f e e t  




































































































































S u r v e y  8 2  ' 01/1!1/81 
I 
Depth , 





























T. 14 S., R .  7 E . ,  SE k o f  SE k, Sec. 31 
Hole c o m p l e t e d  1 0 / 0 7 / 8 0  
Survey  Q3 02 / 12/  81  
E l e v a t i o n  2,880 f e e t  













5 .3  
5 .3  
5 . 3  
5.3 






































































6 . 1  
6 . 1  










7 .1  
7.2 































TEMPEMTURE LOG -- SUN- sm-rihl-: 
O F  
SUN-S-8O-Al2 
S u r v e y  # 3  G 2 / 1 2 / 8 1  
TEMPERATURE LOG 
SUN-S-80-Al2 
Hole completed 1 0 / 0 7 / 8 0  
Survey il4 06/  2 7 / 8 1  
E l e v a t i o n  2,880 
Logged b y  GeothermEx, Inc. 
D e p t h ,  D e p t h ,  
























































































































































O I X  
0 0 0  
I X X  
t + +  
P P  
t + +  
P P  
t + +  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  q 
L X X  
K X X  O o 0 l  
0 0  0 
L X X  
0 0 0  
I x x  
0 0 0  
t x x  
0 0 0  
X X X  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  -_ -  -
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
x x x  
0 0 0  
0 0 0  
T ~ l P E r t l l l l K E  LOG -- SUN-SANTIAPI 
OF 
SUN-S-80-Al2 




















T. 15 S., R. 7 E. ,  SW k of SW %i, Sec. 4 
Hole completed 01/26/81 
Survey #l 02/12/81 
Elevation 3,560 feet 































































































TEMPERATURE LOG -- SUN-SANTIAM 
OF 
SUN-S-80-Al3 
Survey /I1 02 /12 /81  
Depth , 





5 0  
6 0  
7 0  









SUN-S -8 0-A13 
T. 15 S . ,  R. 7 E . ,  SW k of SW k, Sec. 4 
Hole completed 0 1 / 2 6 / 8 1  
Survey #2 0 6 /  2 7 / 8 1  
Elevation 3,560 feet 
Logged by GeothermEx, Inc. 
Depth, 
O C  OF i n  f ee t  "C 
-- 
5.5 





























































TEMI’EKATUIIE LOG -- SUN-SANT1fi.I 
O F  
SUN- 5 - 8 0- A 1  3 










































Hole completed 10/18/80 
Survey #1 11/23/ 80 
Elevation 3,800 feet 












































































x x x  
0 0 0  
x x x  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
x x x  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
x x u  
0 0 0  
0 0 0  
0 0 0  
X X J  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
X X J  
0 0 0  
x x x  
0 0 0  
0 0 0  
X X J  
0 0 0  
X X J  
0 0 0  
x x x  
0 0 0  
X X J  
0 0 0  
X X J  
0 0 0  
X X J  
N. S. 
x x x  
x x x  
x x x  
x x x  
x x x  
x x a  
x x n  
x x a  
x x a  
x x a  
x x a  
x x a  
x x a  














TEPIPEKATUKE LOG -- SUN- SANTlAM 
O F  
W E - E - V I  
U l o U l o  
SUN-S-80-AI4 
Survey  11/23/80 
TEMPERATURE LOG 
SUN-S-80-Al6 
T. 15 S. ,  R. 6 E. ,  NE k of SW %, Sec. 25 
Hole completed 10/28/80 
Survey bl 11/ 22/ 80 
Elevation 2,640 feet 




































































































































TEMPERATURE LOG -- SUN- SAMTIhEl 
O F  
C - C - u l  
0m0 
SUN-S-80-Al6 









































T. 15 S., R. 6 E., NE %i of SW &, Sec. 25 
Hole completed 10/28/80 
Survey #2 01/14/81 
Elevation 2,640 feet 

















































































































TEMPERATURE 1,OG -- SUN- S~\NTII\FI 
"F 
SUN-S-80-Al6 
Survey 1'12 01/ 1.4 / 81 
Depth, 
























T. 15 S., R. 6 E . ,  NE k of SW k,  Sec. 25 
Hole completed 10/28/80 
Survey 83 02/12/81 
Elevation 2,640 feet  

























































































































TEMPERATUKE LOG -- SUN-S:\NTlfUl 
"F 
SUN-S-80-Al6 

















































Hole completed 10/28/80 
Survey # 4  06 /26/81 
Elevation 2,640 feet 

























































































L C -  
- , . _  - 
x x x  
0 0 0  
X X I  
0 0 0  
x x u  
0 0 0  
* X I  
0 0 0  
x x u  
x x x  
x x x  
0 0 0  
x x u  
0 0 0  
x x u  
0 0 0  
X I 1  
0 0 0  
x x x  
0 0 0  
x x u  
0 0 0  
x X I  
0 0 0  
X X I  
0 0 0  
X X l  
0 0 0  
X X I  
0 0 0  
X X I  
0 0 0  
x X )  
0 0 0  
X X I  
0 0 0  
TEPII’ERATUKE LOG -- SUN-SANTIAFI 
OF 
w * c -  cn 
u l o c n  0 
,e- 
I c-- ,*- 
taLC.  .c \... 











Survey  # 4  6 / 2 6 / 8 1  
x x :  
0 0 0  
x x  
0 0 0  
XI: 
N.S. 
0 0 0  
X I 1  
-
O X E  
0 x x  0 c 
o o c  
x x  
’-001 
x x  
0 0 ’  
x x  
0 0  
x x  
0 0 1  
x x  
0 0 1  
J U L  
N.! -
















T. 16 S . ,  R.  7 E . ,  NE %i of SW k, Sec. 2 
Hole completed 02/06/81 
Survey ill 02/12 I81 
Elevation 4,480 f e e t  
Logged by GeothermEx, Inc. 
Depth , 
i n  f e e t  OC OF 
Depth , 































4 . 1  
4.0 
4 2 . 1  
43.0 
43.3 





































































































T. 16 S., R. 7 E., NE k of SW k ,  Sec. 2 
Hole completed 02/06/81 
Survey #2 06/25/81 
Elevation 4,480 feet 
Logged by GeothermEx, Inc. 






















































































TEMPERATURE LOG -- S U N  SANTIAM 
O F  
L C  
L C  
L C  
L C  
L C  



















Survey  #2  6/25/81 
TEMPERATURE LOG 
SUN-S-80-Al9 
T. 16 S., R. 7 E . ,  NE k of SE %, Sec. 19 
Hole completed 10/01/80 
Survey #1 11/22/80 
Elevation 2,080 feet 
Logged by GeothermEx, Inc. 
Depth, 






































TEMPERATURE LOG -- SUN- SiINTItUI 
O F  
f- c u l  
0 c n o  
SUN-S-80-AI9 















. . . . . . . . . . . . . . . . . . . . . 
TEMPERATURE LOG 
SUN-S-80-Al9 
T. 16 S . ,  R. 7 E., NE k of SE k ,  Sec. 19 
Hole completed 10/01/80 
Survey /I2 01/14/ 81 
Elevation 2,080 feet 
Logged by GeothermEx, Inc. 
Depth, 














































T. 1 6  S., R. 7 E . ,  NE 6 of SE k ,  Sec. 1 9  
Hole completed 10/01/80  
Survey #3 02/12/81  
E l e v a t i o n  2,080 f e e t  
Logged by Geothermex, Inc. 
Depth , 
i n  feet  













































TEf.IPERATLIKE LOG -- SUN- SANTIAPI 
"F 
. b * m  
0m0 
SUN-S-80-Al9 


















T. 16 S . ,  R. 7 E., NE % of SE %!, Sec. 19 
Hole completed 10/01/80 
Survey #4 06 / 2 6 / t31 
Elevation 2 , 0 8 0  feet 
Logged by GeothermEx, Inc. 
Depth 





5 0  
6 0  
70 







8 . 9  
7 . 1  
6 . 8  
6 . 5  
5 . 9  
5 . 6  
5 . 5  
5 . 6  
5 . 9  
6 . 2  
6 . 4  
6 . 5  
6 . 6  
6 . 6  
48 . .0  
44..  8 
44. .  2 
43., 7 
42..  6 
42 1 
41., 9 
42 . 1 
42..  6 
43..  2 
43. .  5 
4 3 . 7  
4 3 . 9  
4 3 . 9  
TDIPERATURE LOG -- S U N  SANTIAM 
OF 
- 
7 0 0  
3%; 
;Ooo 





x x x  
x x x  
x x x  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
x x x  
0 0 0  
0 0 0  
0 0 0  
x x x  
x x x  
x x x  
0 0 0  
x x x  
0 0 0  
x x  x 
0 0 0  
0 0 0  
0 0 0  
x x x  
x x x  -
SUN-S-80-Al9 
Survey # 4  6/  2 6/  81 
i 
I ?  
I 
Depth, 



























T. 16 S., R. 7 E.,  SW k of SE k ,  Sec. 21 
Hole completed 01/15/81 
Survey #1 02/12/81 
Elevation 3,920 feet 
Logged by GeothermEx, Inc. 






































































































































TEMPERAI'UKE LOG -- SUN- S"iNTIAP.1 SUN-S-80-AZO 
O F  Survey #1 02/12/81 
Depth, 



























T .  16 S . ,  R. 7 E . ,  SW k of S E  k ,  Sec. 21  
Hole completed 0 1 / 1 5 / 8 1  
S u r v e y  82 06 12 6 / 81 
E l e v a t i o n  3,920 f e e t  
Logged b y  GeothermEx, I n c .  



















































i n  f e e t  - 
250 
260 





































































TEPPERATURE LOG -- SUN SANTIAM SUN-S-80-AZO 






































T. 16 S., R. 6 E . ,  SE of NE k, Sec. 30 
Hole completed 01/06/81 
Survey ill 01/ 14 /81 
Elevation 2,000 feet 
Logged by GeothermEx, Inc. 


















































































































































TEMPERATUKE LOG -- SUN-SANTIAM 
m a 2  
"F 
L - w l c n  
SUN-S-80-5 
Survey //1 0 1 / 1 4 / S  I 
































T. 16 S., R. 6 E., SE % of NE %j, Sec. 30 
















































































Hole completed 01/06/81 
Survey 112 02 /13/ 81 
Elevation 2,000 feet 




































































TEMI'EiUTUtiE LOG -- SUN- Si'i;<TIzL'l SUN-S-80-5 
"F Survey  + 2  0211 3/81 
TEMPERATURE LOG 
SUN-S-80-5 
T. 1 6  S . ,  R. 6 E., SE of NE Q, Sec. 30 
Hole completed 11/01/80 
Survey ii3 06/26/81 
E leva t ion  3,440 feet  
Logged by GeothermEx, Inc. 
Depth, Depth 








































9 .1  
9 .3  
9.5 
9.8 
































































14 .1  
14.4 
14 .8  








































TEPPEIIATURE LOG -- SUN SAN’I’IAN 
OF 
e c n  c n m  m 4  
c n o u l o  c n o  
S UhT- S - 8 0- 5 
Survey  P3 6 / 2  6/  81 
1 
Depth,  
i n  feet  


































T. 13 S. ,  R. 7 E . ,  SW % of  SE $, Sec. 32 
04/24/80 
E l e v a t i o n  3,120 feet  
Logged by Oregon Department of Geology 
and  M i n e r a l  I n d u s t r i e s  




















16 .8  





















































































25 .1  
25 .1  
25.2 
25.1 




































































































































































































































































































































































































































































































T. 12 S., R. 7 E., NE k of SE a, Sec. 9 
05/ 29 / 80 
I 
Depth , 


































Elevation 3,760 feet  
Logged by Oregon Department of Geology 
and Mineral Industries 
Depth, 











































































































































































































T. 1 2  S., R. 7 E. ,  NE % of SE %, Sec. 9 
Page 2 
Depth, Depth, 







































































































































































T. 14 S.,  R. 6 E., SW k Of SE k y  Set* 32 
E leva t ion  3,440 feet 
Logged by Oregon Department of Geology 
and Mineral  I n d u s t r i e s  
Depth , 







































282.1 12 .1  






























51.2 478.9 , 17.5 
51.3 485.4 17.6 
51.5 492.0 17.8 
51.6 498.6 17.9 




































O C  















15 .1  











17 .1  
17 .3  




































TEMPERATURE LOG O F  
__ 
















T. 1 6  S. ,  R 6 E., NE k of SW k ,  Sec. 2 
09/29/76 
E leva t ion  2,320 feet 
Logged by Oregon Department of Geology 
and Minera l  I n d u s t r i e s  
Depth , 



























































14 .1  
14.5 
14.8 




































T. 16 S., R. 5 E., SE & of SE k ,  Sec. 19 
08/08/ 79 
Elevation 1,520 feet 
Logged by Oregon Department of Geology 
and Mineral Industries 
Depth, 








































TEMPERATURE LOG O F  0-3 0 8 / 0 8 / 7 9  
E - m m  

















T. 16 S., R 5 E., SE k of SE k ,  Sec. 19 
08/08/ 79 
Elevation 1,440 feet 
Logged by Oregon Department of Geology 



























































TEMPERATURE LOG "F 0-4 0 8 / 0 8 / 7 9  
TEMPERATURE LOG 
0-5 
T. 1 6  S., R. 5 E. ,  NW 4 of NE %, SeC. 30 
08/08/ 79 
E l e v a t i o n  1 , 2 4 0  feet  
Logged by Oregon Department of Geology 
and Mineral I n d u s t r i e s  
Depth, 

















10 .4  
10 .4  
10.6 
10 .6  
10.7 
10.8 






12 .4  
12 .6  



































,.,>L) ' 229.6 
TEMPERATURE LOG 
0-6 
T. 16 S., R. 6 E., NW % of NW 4, Sec. 27 
09/29/76 
Elevation 1,760 feet 
Logged by Oregon Department of Geology 

















































iLi$, ' 492.0 
































TEMPERATURE LOG "F 9/29/76 0-6 
